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DESCRIPTION 



METHOD OF CUTTING SHEET MEMBERS 



Technical Field 

The present invention relates to cutting of sheet members. 

Background Art 

At the time of cutting sheet members, the sheet members are fixed by vacuum 
suction or the like, and the sheet members are cut by a knife or a round blade. According 
to the disclosure of Patent Publication 1 (Japanese Laid-Open Patent Publication No. 9- 
103991, USP 5791216), a sheet member is cut efficiently using both of a circular blade and 
a knife appropriately. The blade width of the knife is smaller than that of the round blade. 
According to the disclosure of Patent Publication 2 (Japanese Laid-Open Patent 
Publication No. 48-74683, USP 3780607), at the time of cutting a sheet member made of 
material having a low melting point such as vinyl chloride, since a cutting blade is not 
pulled out from the sheet member, the frictional heat is released through the cutting blade, 
and fusion of the sheet member is prevented. That is, if fusion of the sheet member occurs, 
problems may occur. For example, it happens that the sheet member is adhered to another 
sheet member, and patterns such as a printing pattern disappear. The surface of the sheet 
member may become rough, and the cutting line may become unclear. Therefore, the 
cutting blade is used for releasing the heat to prevent fusion. 

However, at the time of cutting stacked sheet members made of material having 
low permeability such as vinyl chloride or synthetic leather, the upper sheet members are 
not sufficiently fixed by vacuum suction. The upper sheet members may warp, or may 
slide on the other sheet members undesirably. Thus, it may not be possible to cut the sheet 
members accurately. 



S ummary of the Invention 
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An object of the present invention is to achieve accurate cutting, even if slippery 
sheet members are stacked together. 

In the sheet member cutting method, at the time of fixedly stacking a plurality of 
sheet members and cutting the sheet members along a predetermined cutting line toward a 
5 part, a seam allowance of the part or a region outside the seam allowance of the part, near 
the cutting line is heated locally such that the sheet members are welded together vertically 
to fix upper and lower sheet members. 

Preferably, the local heating is performed using a knife or a punch of a cutting 
head. For example, the knife pierces through the staked sheet members, and the knife 
1 0 moves vertically at the same position such that the upper and lower sheet members are 
welded together vertically by the friction between the knife and the sheet members. 
Further, if a drill-shaped punch is used to dig the stacked sheet members (make a hole in 
the stacked sheet members), by rotating the punch, it is possible to weld the sheet 
members. Alternatively, if a punch having a reciprocating blade is used to pierce the sheet 
1 5 members, by moving the punch vertically in the same manner as in the case of the cutting 
knife, it is possible to weld the sheet members. 

Further, preferably, the local heating is performed along the cutting line or in a 
region slightly outside the cutting line at several positions for each part. 

Further, preferably, the local heating is performed in a seam allowance inside the 
20 cutting line at several positions for each part. 

The "several positions for one part" herein means, for example, two to ten 
positions, preferably, three to six positions for each part. 

Further, in a sheet member cutting method according to the invention, at the 
time of fixedly stacking a plurality of sheet members and cutting the sheet members along 
25 a predetermined cutting line toward a part, the cutting is performed such that a plurality of 
uncut portions are formed along the cutting line, and then, the uncut portions are cut. 

The present invention is particularly effective if the sheet members are made of 
material having air impermeability, such as vinyl chloride or synthetic leather, or other 
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material (fabric) that has been subjected to a treatment for air impermeability. The 
meaning of the material having "air impermeability" is not limited to the material which 
does not allow the air to pass through at all, and includes the material having a low 
permeability. 

5 

Operation and Advantages of the Invention 

In the present invention, the cutting is performed after the sheet members are 
welded together vertically, or uncut portions are provided along the cutting line. 
Therefore, even if slippery sheet members of material having air impermeability such as 

1 0 vinyl chloride or synthetic leather are used, the cutting can be performed accurately. 

Further, if sheet members having air permeability are used, the sheet members are fixed 
easily. In the case of fixing the sheet members by vacuum suction, it is possible to 
minimize the suction force. The welding positions are provided along the cutting line, 
slightly outside the cutting line, or in the seam allowance inside the cutting line. 

1 5 Therefore, no trace of welding is exposed in the part. 

If the knife or the punch provided for the cutting head of the cutting apparatus is 
used for vertically welding the sheet members together, the welding can be performed 
easily by the normal cutting head. 

The welding is performed at several positions, e.g., two to ten positions, preferably, 

20 three to six positions for each part. The welding positions are provided along the cutting 
line, slightly outside the cutting line, or in the seam allowance of the part inside the cutting 
line. The slightly outside herein means, e.g., a region outside the cutting line, which is not 
remote perpendicularly from the cutting line beyond 5mm. Further, if the region just 
outside the cutting line is used for another part, it is preferable that the welding positions 

25 are provided along the cutting line or in the seam allowance inside the cutting line. 

It is advantageous that the sheet members used in the present invention have air 
impermeability. It is difficult to fix the sheet members of this type by vacuum suction. 
The sheet members are slippery due to the air present between the sheet members. 



However, most materials of the sheet members having air impermeability, such as vinyl 
chloride, synthetic leather, nylon, or polyester are easily fused by heat, and welded easily. 
Thus, in the present invention, eve if the sheet members having air impermeability which 
cannot be fixed easily are used, the sheet members are stacked vertically, and it is possible 
to cut the sheet members accurately. 

Brief Descri ption of the Drawings 

FIG. 1 is a plan view showing main components of a cutting apparatus according to 
an embodiment. 

FIG. 2 is a flow chart showing an algorism of a cutting method according to the 
embodiment. 

FIG. 3 is a view schematically showing an embodiment in which sheet members 
are welded together along a cutting line or in a region slightly outside the cutting line. 

FIG. 4 is a view schematically showing an embodiment in which the sheet 
members are welded together in a seam allowance inside the cutting line. 

FIG. 5 is a view schematically showing an embodiment in which uncut portions are 
provided along the cutting line, and the uncut portions are cut finally. 

FIG. 6 is a view schematically showing welded positions between the sheet 
members in the respective embodiments shown in FIGS. 3 and 4. 

Embodiments 

An embodiment and its modified embodiments will be described with reference to 
FIGS. 1 to 6. FIG. 1 shows a cutting apparatus 2 used in the embodiment. A reference 
numeral 4 denotes a table, and a reference numeral 6 denotes a bristle which is a brush 
fixed on the table 4. A member other than the bristle 6 may be used as long as it has air 
permeability, or air suction holes so that the sheet members can be fixed thereon by suction 
of a suction pump 16. A reference numeral 8 denotes a cutting head that moves on an arm 
10 in a direction indicated by an arrow Y in FIG. 1 . Since the arm 10 moves along a rail 
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12 in a direction indicated by an arrow X in FIG. 1, the cutting head 8 is movable in both 
of the directions indicated by the arrows X and Y relative to the rail 12. The head 8 
includes a knife or a round blade for cutting the sheet members or the like, and a punch 
(notching tool) for stamping to make marks on the sheet members. The head 8 may 
5 include at least one of the knife and the punch. The head 8 cuts a bundle of the sheet 

members by moving the knife vertically. The sheet members are fixedly stacked on the 
bristle 6. A sheet of vinyl chloride covers the sheet members. If the number of the stacked 
sheet members is small, e.g., in the case of cutting one or two sheet members, the sheet 
members may be cut by the round blade. In this case, in the same manner as in the 

1 0 embodiment, the sheet members should be welded together using the knife or the punch 

such that the second sheet member next to the uppermost sheet member is not displaced on 
the lower sheet members. 

A reference numeral 14 denotes a control unit. When a cutting pattern is inputted 
to the control unit 14, the control unit 14 controls movement of the head 8 in the directions 

1 5 indicated by the arrows X and Y, cutting, punching, welding and formation of uncut 

portions. The cutting pattern may be generated by the cutting apparatus 2. Alternatively, 
the cutting pattern may be generated by an external design apparatus. A reference numeral 
16 denotes the suction pump for fixing the sheet members on the table 4 by vacuum 
suction through the bristle 6. 

20 FIG. 2 shows a cutting algorism according to the embodiment. In step si, a cutting 

pattern is generated. In step s2, a method of fixing the sheet members is selected. As the 
method of fixing the sheet members, a "welding method" and a "partial cutting method" 
can be used. In the welding method, the sheet members are welded together vertically. In 
the "partial cutting method", uncut portions are provided at several positions along the 

25 cutting line. Further, it is possible to select another method in which neither the welding 
method nor the partial cutting method is carried out, and the sheet members are fixed only 
by vacuum suction. In the case of the welding method or the partial cutting method, 
vacuum suction is also carried out. The method selection of "welding", "partial cutting", 
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or "other (vacuum suction only)" may be carried out manually by inputting the selected 
method into the control unit, or carried out automatically based on the data such as the 
material of the sheet members, the cutting pattern, or the like. 

In the case of welding, the vertically stacked sheet members are welded together 
5 near the cutting line, i.e., in the seam allowance inside the cutting line, along the cutting 

line, or in a region outside the cutting line. The knife or the punch provided for the cutting 
head is used for welding. For example, the knife pierces the stacked sheet members at the 
welding position until the knife passes through many of the sheet members. By moving 
the knife at the same position vertically at high speed, the sheet members are welded 

1 0 together vertically by the frictional heat. In the case of using a punch like a drill, the punch 
is rotated to move downwardly into the stacked sheet members until the punch passes 
through many of the sheet members. The punch is rotated at the position to perform 
welding by the frictional heat. The word "many" herein means the number of the sheet 
members corresponding to about 1/2 to 3/4 of the thickness of the stacked sheet members. 

15 In the case of using a punch like a knife, in the same manner as in the case of the cutting 
knife, the sheet members are welded together by moving the punch which has pierced into 
the stacked sheet members at high speed (step s3). After welding, the cutting is carried out 
(step s4). It is not necessary to carry out welding at several positions corresponding to the 
entire circumference of one part beforehand. In one method, after welding is carried out at 

20 one position for cutting one line, welding is carried out, e.g., at one position for the next 
line, and the line is cut. In the case of providing uncut portions, the cutting pattern is 
changed to add uncut portions at several positions along the cutting line (step s5). Then, 
the cutting is performed (step s6). Finally, the uncut portions are cut (step s7). The 
welding method and the partial cutting method can be used in combination. In this case, it 

25 is assumed that both of the welding method and the partial cutting method are selected in 
the algorism. 

FIG. 3 schematically shows an example in which several welding positions 26 are 
provided slightly outside the cutting line. A reference numeral 20 denotes a bundle having 
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the thickness in the range of 2cm to 5cm produced by stacking a plurality of sheet 
members. The sheet members are sheets of material having air impermeability such as 
vinyl chloride or synthetic leather. In practice, a vinyl chloride sheet 34 having air- 
tightness shown in FIG. 6 is overlapped on the bundle 20 so that the vacuum suction can be 
5 carried out efficiently. In FIGS. 3 to 5, the vinyl chloride sheet is not shown. A reference 
numeral 22 denotes the knife provided for the cutting head. Other members such as a 
punch may be used instead of the knife 22. A rod-shaped member or the like having an 
internal heater may be provided for the cutting head, and welding may be performed by 
moving the rod-shaped member vertically. 

10 By moving the knife 22 up and down, several, e.g., four welding positions 26 are 

provided outside the cutting line. The knife 22 pierces through the stacked sheet members 
at the welding positions 26. By moving the knife 22 vertically at each of the positions, the 
upper and lower sheet members are welded together, and thus, it is possible to fix the sheet 
members. Therefore, even if it is not possible to fix the upper and lower sheet members 

1 5 having air impermeability only by suction of the suction pump, cutting can be performed 
accurately. The welding positions 26 are provided outside the part, and the distance from 
the cutting line is very small, about 5mm. Therefore, no trace of welding is exposed in 
other parts. Welding is performed, e.g., before cutting. Alternatively, welding and cutting 
may be performed alternately for each segment (one line of cutting), e.g., in a cycle of 

20 welding, cutting, welding, and cutting. A reference numeral 28 denotes a pattern in the 
part, which appears on the surface of the textile product after sewing, in the region inside 
the seam allowance. 

FIG. 4 shows an example in which the welding positions 26 are provided in a seam 
allowance 30 inside the cutting line 24. In the example, the welding positions 26 are in the 
25 seam allowance 30, and are hidden by sewing. Therefore, no trace of welding is exposed 
in the product. 

FIG. 5 shows an example in which uncut portions 32 are provided at several 
positions along the cutting line 24. 
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Preferably, the uncut portions 32 are provided, e.g., at corners of the part where the knife 
22 is pulled out upwardly from the sheet members, and the orientation of the knife 22 is 
changed. Further, preferably, the length of the uncut portion 32 along the cutting line 24 is 
shorter than the width of the knife 22, i.e., the length of the knife 22 in the cutting 
5 direction. It is possible to combine the embodiment in FIG. 5 and the embodiments in 
FIGS. 3 and 4. For example, if another part is placed just outside the cutting line 24, the 
uncut portions 32 as shown in FIG. 5 should be provided. Further, if the embodiment in 
FIG. 3 and the embodiment in FIG. 4 are combined, and it is not possible to provide the 
welding positions 26 outside the cutting line 24, the welding positions 26 are provided 

1 0 using the seam allowance 30. Cutting may be performed using the knife 22. Alternatively, 
if the number of sheet members to be cut is small, a round blade (not shown) may be used. 
Since the head can select the suitable tool such as the knife, the punch, or the round blade 
during operation, for example, it is possible to perform welding using the knife or the 
punch, and perform cutting using the round blade. 

1 5 FIG. 6 shows a cross section of the bundle 20 having the welding positions 26. The 

sheet members in the bundle 20 are sucked through the bristle 6 having the air 
permeability, and fixed on the table. Then, the vinyl chloride sheet 34 having air-tightness 
is overlapped on the bundle 20 for facilitating the vacuum suction. If the sheet members of 
the bundle 20 have air impermeability, it is difficult to fix the sheet members only by 

20 vacuum suction. Therefore, the welding method or the partial cutting method is utilized. 
Welding or formation of uncut portions, and cutting are carried out together for the vinyl 
chloride sheet 34 and the bundle 20. Therefore, at the time of welding, the knife 22 or the 
punch pierces from the upper side of the vinyl chloride sheet 34, and the sheet members of 
the bundle 20 on the lower side are welded together. 

25 In the embodiment, the positions which are not exposed after sewing such as the 

positions along the cutting line, in the region outside the cutting line or in the seam 
allowance are utilized to fix the sheet members together. At the time of fixing the sheet 
members, the welding method or the partial cutting method is used. Thus, even if the 



slippery sheet members are stacked together, it is possible to cut the sheet members 
accurately. Further, the welding method and the partial cutting method can be carried out 
using the members provided for the head. Therefore, no additional members are newly 
required. 
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CLAIMS 



1 . A method of cutting sheet members, wherein at the time of fixedly stacking a 
plurality of sheet members and cutting the sheet members along a predetermined cutting 
line toward a part, a seam allowance of the part or a region outside the seam allowance of 
the part, near the cutting line is heated locally such that the sheet members are welded 
together vertically to fix upper and lower sheet members. 

2. A method of cutting sheet members according claim 1, wherein the local heating 
is performed using a knife or a punch of a cutting head. 

3. A method of cutting sheet members according to claim 1 or 2, wherein the local 
heating is performed along the cutting line or in a region slightly outside the cutting line at 
several positions for each part. 

4. A method of cutting sheet members according to claim 1 or 2, wherein the local 
heating is performed in the seam allowance inside the cutting line at several positions for 
each part. 

5. A method of cutting sheet members, wherein at the time of fixedly stacking a 
plurality of sheet members and cutting the sheet members along a predetermined cutting 
line toward a part, the cutting is performed such that a plurality of uncut portions are 
formed along the cutting line, and then, the uncut portions are cut. 

6. A method of cutting sheet members according to any one of claims 1 to 5, 
wherein the sheet members have air impermeability. 



ABSTRACT 



At the time of cutting stacked sheet members, a knife or a punch pierces the sheet 
members at positions such as along a cutting line, in a region outside the cutting line, or in 
a seam allowance inside the cutting line. By moving the knife or the punch vertically, heat 
is applied to the sheet members such that the seam members are welded together vertically. 

Even if at the time of cutting stacked sheet members having low air permeability, it 
is possible to prevent warpage or slippage of the sheet members, and cutting is performed 
accurately. 
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